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The findings of Brainstem Auditory Evoked Potential (BAEP) and
Somatosensory Evoked Potential (SSEP) in Head Injury

Jang Chuil Lee, M.D., Dong Won Kim, M.D., Jung Kyo Lee, M.D.,
Man Bin Yim, M.D., Young Chun Park, M.D., In Hong Kim, M.D.

Department of Neurosurgery, Kesmyung University College of Medicine, Daegu, Korea

There were 84 cases of brainstem auditory evoked potential(BAEP) and 90 cases of somatosen-
sory evoked potential(SSEP) from the 124 cases of head injury. The studies were performed
within the first three days after head injury in most cases and after ten days in emergency
operative cases. The results of BAEP and SSEP studies recorded from 67 normal volunteers
were used as a control group.

The latency, amplitude and wave pattern of the pattern of the evoked potential were examined
and a peak or interpeak latency were considered abnormal when it exceeded the corresponding
mean + 25D found in the control group.

The wave patterns were arranged in BAEP as grade I © all waves were normal ; grade II : wa-
ves 1, II, Il were abnormal ; grade Ill - waves IV, V, VI were abnormal : grade IV : all waves
were abnormal. In SSEP as grade 1 : all waves were normal : grade II . N;; wave was abnor-
mal ; grade Il © Niswave was abnormal + grade IV © all waves were abnormal.

The abnormal findings by percentage were : 47.6% in latency of BAEP, 68.9% in latency of
SSEP, 494 % in wave pattern of BAEP and 87.8% in wave pattern of SSEP. The BAEP was
superior to SSEP in correlation to clinical parameters including GCS, duration of coma, basal
cisterns in initial brain CT scan and Glasgow outcome scale(GOS). As a BAEP criterion, the
wave V latency and the BCT(IlI-V interpeak latency) and as a SSEP criterion, the central

conduction time (N-Ni3)were more correlated to duration of coma and GOS. The appearance
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of the basal cisterns on initial brain CT is significantly correlated with wave V and BCT of
BAEP only. Grade I and II were reliable predictors of a good prognosis.
Therefore, we concluded that BAEP and SSEP are adjunctively diagnostic tests for determining

the outcome of head injuried patients.

KEY WORDS : Brainstem Auditory Evoked Potential (BAEP) * Somatosensory Evoked Poten-
tial (SSEP) + Wave V * Brainstem conduction time(BCT) - Central condction

time{(CCT) - Head injury
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Fig. 1. Block diagram of stimulating and recording apparatus used to elicit evoked responses.
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Fig. 2. Schematic drawings of sites of electrode in BAEP and SSEP.
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Fig. 3. Four distinct wave patterns were arranged as Grade I to IV in BAEP and SSEP.
BAEP : Grade I : all waves were normal
Grade II : waves I, II, Il were abnormal
Grade Il © waves IV,. V, VI were abnormal
Grade IV ! all waves were abnormal
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Fig. 4. Four distinct wave patterns were arranged as Grade I to Grade IV in SSEP.
SSEP © Grade I : all waves were normal
Grade II : Ny; wave was abnormal
Grade Il © Ny wave was abnormal
Grade IV ! all waves were abnormal
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Table 1. Normal values of brainstem auditory evoked potential (BAEP) and somatosensory evoked potential (SSEP)

BAEP SSEP

Components Latency (msec) Components Latency(msec)
Wave | 16(SD: Q1) Erb's point(Ep) 9.4(SD: 04)
Wave [| 28(SD: 01) Cervical(N,,) 128(SD: 0.7)
Wave 38(SD: 0.2) Cortical (N ;) 189(SD: 08)
Wave N 51(SD: 02) N,;- N, {(CCD** 6.1(SD: 05)
Wave V 5.7(SD: 02) Rt - Lt
Wave V] 72(SD: 03) N3 11

I-8 23(SD: 02) Ny 11

B-V 1.8(SD: 01) Amplitude( #V)
I- V(BTD* 41(SD: 02) Ny 30(SD: 0.8)
Ri-Le*™* 0.1(SD: Q) Ny, 35(SD: 16)
« BTT : brainstern transmission time

= CCT : central condudon time
»s¢ RT - LT : right - left difference
SD : standard deviation
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Table 3. Relationship between clinical parameters and wave patterns in BAEP & SSEP

Wave patterns SSEP
Clinical parameters
LI | P\ [ g N
3-5 1(20.0) 4(80.0) 0(00.0) 10(100.)
6- 8 10(7L4) 4(286) 1( 50) 14( 95.0)
GCS score
9-12 10(50.0) 10(50.0) 4(20.0) 16( 80.0)
13-15 35(75.0) 12(25.0) 23(52.0) 22( 48.0)
{ 6hrs 29(78.4) 8(216) 19(52.8) 17( 472)
. 6hrs -24hrs 9(45.0) 11(55.0) 16 (50.0) 16( 50.0)
Duration of coma
1day - 1week 13(8L.3) 3(187) 5 (320) 11( 680)
1week < 5(38.5) 3(61.5) 2(10.0) 18( 90.0)
good 27(75.0) 9(25.0) 17(447) 21( 55.3)
fair 19(61.9) 12(37) 8(333) 16( 66.7)
Outcome M.D. 8(727) 3{27.3) 3(20.0) 12( 80.0)
S.D. 1(220) 3(75.0) 0(00.0) 7(100.)
vegetative 1(25.0) 3(75.0) 0(00.0) 6(100.)
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